ABSTRACT Thousands of Americans are killed by gunfire each year, and hundreds of thousands more are injured or threatened with guns in robberies and assaults. The burden of gun violence in urban areas is particularly high. Critics suggest that the results of firearm trace data and gun trafficking investigation studies cannot be used to understand the illegal supply of guns to criminals and, therefore, that regulatory and enforcement efforts designed to disrupt illegal firearms markets are futile in addressing criminal access to firearms. In this paper, we present new data to address three key arguments used by skeptics to undermine research on illegal gun market dynamics. We find that criminals rely upon a diverse set of illegal diversion pathways to acquire guns, gun traffickers usually divert small numbers of guns, newer guns are diverted through close-to-retail diversions from legal firearms commerce, and that a diverse set of gun trafficking indicators are needed to identify and shut down gun trafficking pathways.
Gun violence remains a serious problem in the USA, with some 10,226 gun homicide victims 1 and 326,090 victims 2 of nonfatal violent firearms crimes in 2009. Rates of murder, robbery, and aggravated assault are much higher in large cities than elsewhere. 1, 2 Much of this serious violence is generated by guns that end up in the wrong hands. Research suggests that only about one of every six firearms used in crime was obtained legally 3 and that most serious gun violence is committed by a relatively small number of very active criminals. [4] [5] [6] [7] Clearly, the USA has a large problem with the illegal acquisition of guns by high-risk individuals who should not have access to them. One broad class of gun-control policy instruments are those designed to influence who has access to different kinds of firearms. 8 The intuitive notion here, which is backed by empirical evidence, 9, 10 is that if we could find a way to keep guns out of the hands of "bad guys" without denying access to the "good guys," then gun crimes would fall without infringing on the legitimate uses of guns.
In maintaining legal firearms commerce for law-abiding citizens, there is the serious problem of preventing illegal transfers. That task is currently being done very poorly indeed. Loopholes in existing gun laws weaken accountability of licensed gun dealers and private sellers; this facilitates illegal transfers by scofflaw licensed gun dealers, generates difficulty in screening out ineligible buyers, and, most important, results in a vigorous and largely unregulated secondary market-gun sales by private individualsin which used guns change hands. 8 Nonetheless, those who support "supply-side" measures directed at reducing access by those who are legally proscribed suggest that it is feasible to increase the transaction costs in illegal firearm markets and thereby reduce the prevalence of illegal gun possession by criminals. [11] [12] [13] [14] Much of the evidence in support of supply-side interventions comes from recent analyses of Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF) firearm trace data and firearms trafficking investigations that indicate some percentage of the guns used in crime were recently diverted from legal firearms commerce. 4, [13] [14] [15] [16] [17] [18] [19] [20] [21] Firearm tracing makes it possible, at least in principle, to determine the chain of commerce for a firearm from the point of import or manufacture to the first retail sale (and beyond, in states that maintain records of gun purchases). 22 Unfortunately, not all firearms can be traced and firearm trace data have some widely recognized limits. 11, 23 The National Academies' Committee to Improve Research Information and Data on Firearms, however, suggests that the validity of conclusions drawn from firearm trace data research depends on the care taken in the application and analyses of these data. 23 Among the main findings of these research studies are: (1) New guns are recovered disproportionately in crime; 11, 13, [16] [17] [18] 22 (2) Some licensed firearm retailers are disproportionately frequent sources of crime guns; these retailers are linked to more guns traced by ATF than would be expected from their overall volume of gun sales; 24 (3) Under test conditions, significant proportions of licensed retailers and private party gun sellers will knowingly participate in illegal gun sales; 25, 26 (4) On average, about one third of guns used in crime in any community are acquired in that community, another third come from elsewhere in the same state, and a third are brought from other states; 11, 13, [16] [17] [18] 22 (5) There are longstanding interstate trafficking routes for crime guns, typically from states with weaker gun regulations to states with stronger ones. The best known of these is the "Iron Pipeline" from the Southeast to the Middle Atlantic and New England. 11, 13, [16] [17] [18] 22 Research studies based on analyses of firearm trace data and firearms trafficking investigations have been greeted with a healthy dose of skepticism. Gun rights groups, such as the National Rifle Association, 27, 28 and certain academics, most notably Professor Gary Kleck of Florida State University, 29, 30 suggest that firearm trace data cannot be properly used to understand the illegal supply of guns to criminals. These criticisms are then followed by arguments that regulatory and enforcement efforts designed to disrupt illegal firearms markets are futile in addressing criminal access to firearms. In this paper, we present new data to address three key arguments used by skeptics to undermine research on illegal gun market dynamics and associated approaches to limit the illicit acquisition of guns diverted from legal firearms commerce.
THE SCALE OF GUN TRAFFICKING: BIG-TIME ORGANIZED GUN RUNNERS OR DIVERSE BLEND OF ILLEGAL DIVERSION PATHWAYS?
One strategy used to refute a proposition is to setup a "straw man" argument. To "attack a straw man" is to create the illusion of having refuted a proposition by substituting a superficially similar proposition (the "straw man"), and refuting it, without ever having actually refuted the original position. 31 In a recent UCLA Law Review article, Kleck and Wang set forth the straw man argument that advocates of the proposition that criminals acquire guns through a variety of gun trafficking pathways assert a central role for high-volume gun traffickers, usually involving corrupt or negligent licensed dealers, in supplying guns to criminals. 30 Kleck and Wang define a large-scale trafficker as a person who sold 100 guns or more annually and then incorrectly characterize the picture presented by ATF and selected scholars of illegal gun markets as relatively organized markets with significant numbers of high-volume traffickers. 30 The academic studies that Kleck and Wang used as reference do not argue, however, that organized high-volume gun traffickers dominate illegal transfers of guns to criminals. Rather, these studies highlight the importance of a flow of new guns to criminal consumers and implicate close-to-retail diversions from licensed dealers as generating a noteworthy minority of recovered crime guns. 4, [11] [12] [13] 15, 19, 20, 32 ATF publications make the case that gun trafficking enterprises of many shape and sizes play an important role in supplying crime guns to criminals and do not claim that high-volume, organized gun runners are the modal form of illegal gun diversion in the USA. [16] [17] [18] In fact, two ATF reviews of gun trafficking investigations explicitly contradict the organized big-time gun trafficking characterization. A 1999 report examining 314 ATF gun show trafficking investigations found that 41% of these cases involved the diversion of 10 or fewer firearms. 33 A 2000 report examining 1,530 gun trafficking investigations made by ATF between July 1, 1996 and December 31, 1998 found that 61% of the cases involved the diversion of 20 or fewer firearms and concluded that most but not all gun trafficking investigations involve relatively small number of firearms.
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When the existing data are considered, Kleck and Wang's definition of a largescale trafficker as someone who has been caught illegally selling 100 or more firearms seems to be set artificially high to support their straw man argument. Guns are durable goods that can remain in the hands of criminals for many years. The illegal diversion of 20, 30, or 50 guns to criminals by one individual in 1 year generates a considerable public safety threat. Clearly, putting this individual out of business and shutting down this more modest pipeline of guns to criminals would increase public safety. It is also important to consider that the number of guns diverted in ATF gun trafficking investigation is based solely on diversions known to the case agent. A gun trafficker caught selling 10 guns to a violent street gang would not be classified as a large-scale gun trafficker under Kleck and Wang's definition. However, this gun trafficker may have been funneling hundreds of guns to street gangs for many years without being caught by ATF doing so. Kleck and Wang's use of this definition to make generalizations about the structure of illegal gun markets is highly problematic given the limits of ATF gun trafficking investigation data.
New Data
To shed additional insights on the nature of illegal gun market dynamics, we present new data on 2,608 ATF gun trafficking investigations made between January 1, 1999 and December 31, 2002 . These data were collected by ATF as an update to their 2000 Following the Gun report on gun trafficking in the USA. Following the same methodology, a survey instrument was sent to each of ATF's 23 field divisions requesting information for each gun trafficking investigation made by special agents and the disposition of investigations referred by ATF for prosecution during the study time period. Because these analyses are based on a survey of ATF special agents, they reflect what ATF encountered and investigated in trafficking investigations. As such, they do not necessarily reflect typical criminal diversions of firearms or the typical acquisition of firearms by criminals. A majority of these investigations were still ongoing at the time the survey was distributed; only 40.5% were fully adjudicated (1,056 of 2,608). Table 1 presents the gun trafficking pathways identified by ATF agents in the 2,608 investigations. Many gun trafficking investigations involved close-to-retail diversions of guns from legal firearms commerce. A plurality (41.3 %) of investigations involved straw purchasing from federally licensed dealers (Federal Firearms Licensees-FFLs), with firearms trafficked by straw purchasers either themselves or indirectly. The investigations also involved trafficking by unlicensed sellers (27.1%), by FFLs (6.3%), illegal diversions at gun shows (7.1%), and illegal diversions from flea markets and other secondary market sources (4.3%). When aggregated into one category, firearms stolen from FFLs, residences, and common carriers were involved in 22.5% of the trafficking investigations.
Though 117,138 firearms were involved altogether, most investigations involved relatively small numbers of guns ( Table 2 ).The mean and median were 45.3 and eight guns per case, respectively; a majority involved 10 firearms or less. Large-scale trafficking was uncommon; roughly 5% of investigations involved more than 100 firearms. One investigation involved 30,000 firearms. Different trafficking pathways were associated with large differences in the numbers of guns linked to the investigations (Table 3) . FFLs, including pawnbrokers, have access to a large volume of firearms, so a corrupt licensed dealer can illegally divert large numbers of firearms. FFL traffickers were involved in only 6% of investigations, but had by far the largest mean number of guns per case (348.7) and accounted for 47% of all guns linked to the investigations (55,088 of 117,138 firearms). If the investigation involving 30,000 diverted firearms is excluded as an outlier, the mean number of guns per case involving a corrupt FFL drops to only 159.8, this further suggests that large-scale trafficking is a rare event. With or without the investigation involving 30,000 diverted firearms, the median number of guns per FFL trafficker case was 50. 
N=2,608
Sum exceeds 100% since investigations may be included in more than one category. Gun trafficking investigations can be very complex and involve a variety of sources of illegal guns a As distinct from straw purchasers and other traffickers
NEW CRIME GUNS: AN INDICATOR OF ILLEGAL GUN DIVERSION OR THEFT?
ATF and academic analyses of firearms trace data typically focus on a critical dimension of the illegal firearms market: the time between a firearm's first sale at retail and its subsequent recovery by a law enforcement agency, most often in connection with a crime ("time-to-crime"). Law enforcement investigators consider a traced firearm with short time-to-crime as possibly having been recently and illegally diverted from a retail outlet. 18 For investigative and tactical purposes, guns with quick time-to-crime offer law enforcement an opportunity to identify illegal gun transfers soon after they occur. Newer guns have also passed through fewer hands, making it much easier for law enforcement to investigate illegal gun trafficking and to mount prosecutions. Records are likely to be more complete and more available; individuals listed on paperwork are easier to find; guns are less likely to have been resold, given away, or stolen; and the chain of transfers to illicit consumers is likely to be shorter. 4 20 More recently, Kennedy, Piehl, and Braga analyzed comprehensive trace data for firearms recovered from Boston youth ages 21 and under between 1991 and 1995. 4 They documented that 26% of traced firearms were recovered in crime within 2 years of their first retail sale and none of these new guns were recovered in the possession of the first retail buyer. 4 Cook and Braga analyzed comprehensive trace data on handguns recovered in 32 US cities participating in ATF's YCGII program in 1999. 11 They found that 32% of traced handguns were recovered within 3 years of their first retail purchase and only 18% of these new guns were recovered in the possession of the first retail buyer. A California study of crime guns recovered from adolescents and young adults in 1999 emphasized the link between time to crime and policies regulating the purchase of firearms.
22 A time-to-crime of less than 3 years was observed for 17.3% of guns recovered from persons younger than 18 years, who cannot purchase guns themselves, but 34.6% of guns recovered from persons ages 21-24.
While survey research highlights the importance of theft and secondary market acquisitions in supplying adult criminals and juveniles with guns, [34] [35] [36] these studies also suggest a fairly substantial role, either direct or indirect, for retail outlet sales in supplying criminals with guns. About 27% of state prisoners in a US Bureau of Justice Statistics survey said they acquired their most recent handgun from a retail outlet. 36 Similarly, Wright and Rossi reported that 21% of male prisoners had acquired their most recent handgun from a licensed dealer. 35 Sheley and Wright found that 32% of juvenile inmates had asked someone, typically a friend or family member, to purchase a gun for them in a gun shop, pawnshop, or other retail outlet. 34 This purchasing arrangement, known as a "straw purchase," is likely to result in relatively short times-to-crime. All three survey studies also find that "street" and "black market" sources are important sources that may well include traffickers who are buying from retail outlets and selling on the street. 4, 21 Regrettably, since surveys of criminals only ask about proximate sources of illegal firearms, these research studies are limited in establishing the role of gun trafficking in criminal acquisition of firearms as they do not ascertain how guns are diverted into these "street" and "black market" sources. 4, 21 Critics suggest that a short average time-to-crime among traced crime guns in a given area may serve more as an indirect indicator of property crime, especially burglary, in that area rather than of widespread firearms trafficking. Kleck and Wang, for instance, argue that many guns move quickly into criminal hands because they were stolen from their owners shortly after retail purchase. 30 Their basic thesis is that new crime guns are usually stolen because (1) criminals prefer new guns to older guns and (2) criminals who steal guns disproportionately retain newer guns for later personal use.
Unfortunately, there is little survey research evidence to support their overall thesis. Neither the Wright and Rossi survey of convicted felons 35 nor the Sheley and Wright survey of juvenile inmates and high school students 34 asked whether respondents preferred new guns. In those studies, convicted felons and juveniles report as some of the "very important" characteristics of desirable handguns that they be accurate, untraceable, well made, easy to shoot, concealable, easy to get (both the gun and ammunition), and have sufficient firepower. 34, 35 Stolen guns that had these traits were more likely to be kept by criminals who stole them. These desirable traits are not linked to the age distinctions (such as a time-to-crime of 3 years or less) that most academic analyses of firearm trace make in characterizing a crime gun as new or old. 4, 11, 13, 14 There is some evidence that certain criminal consumers do have preferences for newer guns. In Boston, interviews with youthful probationers in the mid1990s revealed that they preferred modern and stylish semiautomatic pistols that were "new in the box." 4 The preference for newer semiautomatic pistols that were still in the original packaging by the manufacturer arose from "street wisdom" that older, less expensive firearms may have a "body" on it, and they wished to avoid being caught and charged with crimes they did not personally commit. 4 Similarly, in Maryland, Webster et al. found that older teens had a strong preference for guns which were new due to their concerns about being linked through ballistics imaging to crimes that may have been committed with secondhand guns. 37 New pistols that are still in the original packaging are usually acquired through FFLs or directly from manufacturers rather than stolen from their owners' residences. To the extent that gun age may matter, desire for new guns in the manufacturers' original packaging would support the perspective that close-to-retail diversions are an important source of guns for certain young criminals.
Theft risk varies by source and type of firearm. Residential theft is the most frequent source of stolen guns for gun thieves, with between 500,000 and 600,000 guns stolen from residences each year. 32, 38 This yearly estimate dwarfs the number of stolen guns reported in ATF investigations involving thefts from FFLs (6,694 guns) and common carriers (994 guns) over a 4-year period (Table 3) . To understand the age distribution of stolen guns, therefore, it is important to examine the age distribution of privately held guns in gun-owning households.
The most detailed national survey on the private citizen gun stock is the National Survey of the Private Ownership of Firearms (NSPOF) conducted in 1994. 38 According to the NSPOF, the average firearm was acquired 13 years earlier and 22.4% were acquired within the past 2 years. 38 Only 64% of firearms acquired within the past 2 years were reported as new when the respondent first acquired it. This suggests that, if recovered in crime, 14.3% of firearms in private hands (0.224×0.64×100) would be traced by ATF and characterized as having a time-to-crime of 2 years or less. In contrast, analyses of ATF trace data for crime guns recovered in 32 US cities participating in the YCGII program in 1999 found that the median time-to-crime for all recovered crime guns was 5.7 years, and 25.9% of crime guns had a timeto-crime of 2 years or less. 39 If property crime, especially burglary, were the predominant generator of traced crime guns with short time-to-crime, the age distribution of the private gun stock would more closely match the age distribution of recovered crime guns.
Finally, there is a growing body of evaluation evidence that challenges Kleck and Wang's assertion that most short time-to-crime guns are obtained through theft by demonstrating a clear link between interventions focused on retail sales practices and subsequent reductions in new guns recovered in crime. In Detroit and Chicago, the number of guns recovered within a year of first retail sale from someone other than the original purchaser was sharply reduced after undercover police stings and lawsuits targeted scofflaw retail dealers. 40 In Boston, a gun market disruption strategy focused on the illegal diversion of new handguns from retail outlets in Massachusetts, southern states along Interstate 95, and elsewhere resulted in a significant reduction in the percentage of handguns recovered in crime by the Boston Police Department that were new.
14 In Milwaukee, the number of guns recovered within a year of first retail sale from someone other than the original purchaser dramatically decreased after voluntary changes in the sales practices of a gun dealer that received negative publicity for leading the USA in selling the most guns recovered by police in crime. 41 
New Data
Another way to examine the role of theft in supplying guns to criminals is to compare the age distribution of crime guns and the age distribution of legally owned firearms in the USA over a similar time period. If theft is the predominant source of crime guns, the age distribution of crime guns should follow the age distribution of legally owned firearms-the broader pool of guns at risk for theft. Thieves stealing firearms would not know the age of the firearms they were stealing; the selection of guns would resemble a random selection process with respect to the age of the stolen guns. Conversely, if close-to-retail illegal diversions of guns from licensed dealers contribute to the supply of guns to criminals, then the age distribution of crime guns should be disproportionately concentrated among newer guns relative to the age distribution of all legally owned firearms. The following new data are used to examine this proposition.
We compare the age distribution of 85,511 crime guns recovered by US law enforcement agencies and traced by ATF in 1999 to the production history of all firearms manufactured or imported for sale in the USA between 1979 and 1998. We selected 1999 because this was the first year that ATF traced all firearms to their first retail sale regardless of the length of time between the first retail sale and subsequent recovery in crime. ATF also maintains data on the number of firearms produced by US manufacturers, the number of firearms exported by US manufacturers, and the number of firearms imported by foreign manufacturers for a given calendar year. 42 (The data were collected through a National Institute of Justice grant to study illegal gun markets that was completed prior to the 2003 passage of the Tiahrt Amendment that greatly restricts the use of such data by non-law enforcement personnel. 43 ) Table 4 presents annual aggregate handgun data for 1979-1998. Firearm manufacturers produced an average of 2,264,000 handguns for sale each year and 45,275,000 handguns in total. Only 3.8% of these handguns were produced for sale in 1998. However, 17.3% of recovered crime guns in 1999 were first sold at retail in 1998. One-year-old handguns are overrepresented by a factor of nearly 4.6 times when the handgun production history age distribution and time-to-crime distribution are compared.
We fit a binomial regression model to the annual aggregate crime gun recovery data to assess the relationship between the year the gun was manufactured and the probability of it being recovered in crime. As Figure 1 shows, there is a sharp increase in the rate of recovery for guns manufactured after 1994. To allow the model to capture this, we allowed the coefficient on year to change in 1994. The model has the form:
For years prior to 1994, the value of exp(β 1 )−1 gives the percent increase in the probability of a gun's recovery in crime relative to the prior year. After 1994, exp(β 1 +β 2 )−1 gives the percent increase in the probability of a gun's recovery in crime relative to the prior year. Note that this is essentially a logistic regression model; however, we model the log probability rather than the log odds. Since the recovery probabilities are small, the log and the logit are nearly identical. However, relative rates, which the model in (1) estimates, are generally easier to understand than relative odds. Under the hypothesis that the age of the gun is unrelated to its probability of being recovered, we would expect β 1 and β 2 to be 0. Table 5 shows the parameter estimates. For guns manufactured prior to 1994, the newer guns are more likely to be recovered in crime with each additional year increasing the probability of recovery by 9%. The recovery rate accelerates after 1994; with each additional year, the recovery rate increases by 37%. The curve plotted in Figure 1 shows the model fits closely to the data. This analysis provides strong evidence that the newer guns are disproportionately recovered in crime relative to their prevalence among guns in circulation.
The age distributions of many specific types of crime guns are disproportionately concentrated among newer guns. Table 6 presents overrepresentation ratios for the basic firearm types (handguns, rifles, and shotguns) and for selected manufacturers featured in ATF trace reports as the makers of frequently recovered crime guns. 16, 18 The annual number of handguns produced for US markets equals the total of the number of handguns produced by US manufacturers, minus the number of firearms exported by US manufacturers to foreign countries, plus the number of handguns imported to the US by foreign manufacturers for a given calendar year. While guns are durable goods, a small number of firearms are removed each year from the private stock of guns due to various forms of depreciation such as confiscation by law enforcement agencies and disposal by owners. Research suggests that some 200,000 guns are confiscated by law enforcement agencies each year and some 36,000 guns are thrown away by their owners each year. 12, 34 We ran the same analyses presented here with various adjustments for depreciation; there were no substantive differences in the results of these analyses. These analyses are available upon request from the authors Numbers are reported in thousands
Overall, firearms produced in 1998 were overrepresented by a factor of 3.7 times among recovered crime guns that were traced in 1999. Overrepresentation was greater for handguns (ratio of 4.6) than for rifles (2.2) or shotguns (2.8). Selected semiautomatic pistols generally had higher overrepresentation ratios than did revolvers. The highest overrepresentation ratio for guns included in the analysis (6.0) was seen for Bryco Arms pistols.
SHOULD OBLITERATED SERIAL NUMBERS BE THE ONLY INDICATOR OF GUN TRAFFICKING?
ATF and gun trafficking researchers suggest that an obliterated serial number on a recovered crime gun is a very strong indicator of illegal gun trafficking. 4, 11, 14, 18, 39 Since defacing the serial numbers on a firearm is itself a crime, obliterated serial numbers establish that a criminal possessed the gun at some time and also constitute strong evidence that some past possessor wanted to obstruct tracing and prevent the firearm from being linked to a past transfer. Despite the obvious advantage in avoiding detection by law enforcement agencies, most gun traffickers do not obliterate the serial numbers on their guns. In the 2,608 ATF gun trafficking investigations described earlier, agents reported violations of Federal Law 18 USC § 922(k) barring possession of and commerce in firearms with obliterated serial Table 7 ). The small proportion of obliterated serial numbers may reflect the presence of lax gun laws and weak penalties for making illegal gun sales as well as low risks of detection, arrest, and prosecution for gun trafficking across many jurisdictions in the USA. In these low-risk environments, the obliteration of serial numbers to conceal illegal purchases of firearms may not be necessary. As such, it may not be surprising All figures are rounded to the first decimal place. Over-representation ratios were calculated by dividing the percentage of a particular gun produced for sale in 1998 into the percentage of 1999 traced crime guns of that type that were first sold at retail in 1998 to find low overall rates of serial number obliteration violations in these ATF gun trafficking investigations. Data on obliterated serial numbers are very limited and must be used with great caution to avoid incorrect conclusions about illegal gun market dynamics. In particular, while obliterated serial numbers are an important indicator of illegal gun trafficking, they are insufficient in themselves; other indicators must also be used to determine whether gun trafficking has occurred. Kleck and Wang, in contrast, use obliterated serial number data as their sole measure to develop a tentative estimate of the trafficking share of crime guns. 30 Based on their own interpretation of published ATF data on crime guns recovered from 46 US cities in 2000, 18 they posit that only 1.6% of handguns with time-to-crime of 1 year or less had obliterated serial numbers. It is important to note that the column of a key ATF table contained information on only 52 handguns. 18 Without any supporting evidence or analytic rationale, Kleck and Wang then argued that some guns with obliterated serial numbers were probably not trafficked and estimated that the trafficked share of crime guns is probably less than 1%.
Kleck and Wang misinterpreted a key ATF table that explored possible links between guns with obliterated serial numbers and multiple handgun sales. 18 To be included in that table, an obliterated serial number gun had to be traced, which requires the serial number to be restored. Many handguns with obliterated serial number cannot be traced, and the guns in the table therefore represent a selective undercount of guns with obliterated serial numbers. Kleck and Wang's estimate is therefore incorrect.
ATF does not report the success rate of serial number restoration attempts; therefore, it is very difficult to make a grounded calculation of the true prevalence of handguns with obliterated serial numbers and a time-to-crime of 1 year. However, since 2,705 handguns with obliterated serial numbers were included in the obliterated serial number section of the ATF report, 18 the 52 handguns with restored serial numbers that form the basis of Kleck and Wang's estimate are almost certainly a sizeable underestimate of the true prevalence of recovered handguns with obliterated serial numbers and short times to crime.
Kleck and Wang also use obliterated serial number data in two exploratory multivariate analyses. 30 The first uses principal components techniques to understand the relationship among various potential gun trafficking indicators, such as median time-to-crime, gun sold by first retail dealer located over 250 miles away, and the percent of recovered guns with obliterated serial numbers. They find that many of their indicators load on factors separate from the factor that mainly reflects the prevalence of guns with obliterated serial numbers; since they regard obliterated serial number guns as a strong trafficking indicator, they conclude that the other indicators must be measuring something other than gun trafficking and are probably not good trafficking indicators. 30 The second analysis uses multiple regression models to examine the causal effects of the percent of recovered guns with obliterated serial numbers on criminal gun possession (measured as the percent of homicides committed with guns), murder rates, robbery rates, and assault rates. They find that the prevalence of obliterated serial number guns is not significantly related to criminal gun possession or violent crime rates.
Unfortunately, the ATF report from which Kleck and Wang collected their obliterated serial number data clearly states that these data were seriously limited: they were reported from just eight cities, did not include long guns, and did not include older guns. 18 The flaws in the data raise serious doubts about the reliability and validity of Kleck and Wang's conclusions.
CONCLUSION
It is important to note that the empirical data used in this article to refute wrongheaded claims by Kleck and Wang on illegal gun market dynamics have some noteworthy limitations. As described earlier, ATF firearms trace data may not be representative of firearms possessed and used by criminals; furthermore, a substantial proportion of recovered firearms cannot be traced to the first known retail sale. 7 ATF gun trafficking investigation data only provide information on gun trafficking investigations that come to the attention of ATF agents. 12 These gun trafficking enterprises may not be representative of broader gun trafficking pathways at work in the USA. The trace-and investigation-based information that results is biased to an unknown degree by these factors. These concerns certainly apply to the trace and investigation data used in the empirical analyses presented here. However, as suggested by the National Research Council's Committee to Improve Research Information and Data on Firearms, these data can provide policy relevant insights on illegal gun market dynamics when conclusions are based on careful analyses that are coupled with clear acknowledgments of the data limitations. 23 The research presented here identifies three important points about how criminals acquire guns. First, they rely on a diverse set of illegal pathways, including corrupt licensed dealers, unlicensed sellers, straw purchasers, residential theft, and theft from licensed dealers, common carriers, and firearm manufacturers. Organized, largescale trafficking exists, but it is not predominant. Where they occur, high-volume gun trafficking operations are attractive targets for regulatory and enforcement efforts. (Certain trafficking routes, such as those supplying firearms to large criminal organizations in Mexico, may behave differently.) Second, new guns are disproportionately recovered in crime, suggesting an important role for close-to-retail diversion of guns in arming criminals. Third, given the diversity of channels through which criminals can acquire guns, law enforcement agencies need to consider a variety of gun trafficking indicators that go well beyond whether a crime gun is recovered with an obliterated serial number or not.
Our findings refute three key arguments against the proposition that interventions aimed at curtailing illegal transfers of firearms could be used to good effect in reducing gun availability to criminals and gun crime. The case for a supply-side approach to gun violence is well supported by the empirical evidence on illegal gun market dynamics. To date, however, there is little empirical evidence that such an approach reduces rates of gun crime. We believe that it is time to develop experimental evidence on whether interventions designed to limit illegal transfers of firearms can reduce gun violence.
